Glut1/SLC2A1 is crucial for the development of the blood-brain barrier in vivo.
The overall permeability of the blood-brain barrier (BBB) is regulated by specialized cerebral endothelial cells and their junctional complexes, consisting of adherens junctions (AJs) and tight junctions (TJs). Among the members of the glucose transporters (Glut), Glut1 is a unique molecule expressed in the cerebral endothelial cells. Glut1 and the junctional proteins are concomitantly downregulated in situations in which breakdown of the BBB has taken place. We hypothesized that the expression of Glut1 may play a significant role in the development of the cerebral microvasculature with BBB properties. To date, there is no information on the role of Glut1 during the development of BBB. In the present study, the in vivo effects of Glut1 knockdown on the cerebral vascular development were investigated. Zebrafish was used as a model organism. We confirmed that the structure of the zebrafish homologue of Glut1 is highly similar to the human Glut1 and that the function of the Glut1-mediated cerebral uptake of glucose is evolutionally conserved. In the Glut1 knockdown model, we observed loss of the cerebral endothelial cells, with concomitant downregulation of the junctional proteins important for intactness of the AJs/TJs and impaired cerebral circulation. The resulting leaky BBB caused vasogenic brain edema. The data suggest a crucial role of Glut1 in the development of the cerebral endothelial cells with BBB properties in vivo. The findings suggest that modulation of Glut1 expression and function may open new directions of research for therapeutic strategies to prevent vasogenic brain edema.